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New Model Meets Both 
American and International 
Standards 


TYPE 1551-C SOUND-LEVEL METER 


The in type nmnlu*r (Tvi*k 

1551-H t<» Typk 1551-C) (K'sij^nates two 
in the peiTornuinct* 
of tin* (lenoral Radio So\ind-Lowl 
Motor.' .V now and snp<‘nor inioropliono 
is now supplitnl. and tho fro(|nonoy 
W(*ij^htin^ oliaraotoristios have i)oon 
niodifuMi to (umforin to tho now Amon- 
oan Standard Sp(*oiHoations for (ion(‘ral- 
Rnrposo Sound-L<*vi*l MottTs. (AS.V 
S1.4-lt)tU.) Xoith(*r ohanjJio is obvious 
at a j 5 lanoe\ sinoo tho api)c*aran<M‘ of tho 
instruniont, «»xoopt fora slnft from it to 
C' in tho <‘nf::ravod typo imnibor on tlio 
panol, is unclianj^od. 

•K. K. (Jrc.K«. ••IiiiprovcHl Prrfornmn.re IMuk a NVw I^nik 
for the Suitn«I-Uvel Meter." Cn ttmil Rntlio r, 

Vol. :i2. No. 17. OetolH-r IMfiS. 


NEW MICROPHONE 

Tho 'Tyok 15litbP3 Miorophono* sup- 
plitHl witli tho Typk 1551-C’ Sound- 
Lovol Motor is a VVjV piozool(‘otrio 
(•(‘ramie typo dovolop(‘d (‘xprt‘.s.sly for 
sound-l(‘vol mot (M’S. It n*plaoes and is 
int(‘rohanj!:oal>lo with tho older Typk 
15()()-P1** Roohollo-salt crystal micro- 
phoiK*. Its charactoristics approach tlio.so 
of condon.siM* microphon(‘s clas.<(‘d as 
laboratory standards, rnlikc* condtaisor 
microphon(‘s, howcwor, tho ceramic unit 
d(M*s not ro(|uiro a spiM-ial pr(*amplifior 
with a hi^h dc polarizinj^-voltaj^o sup- 

*l.lenlifie.J by n>il intoKne on face of microphone ami 
Shure Brothers imHiel no. !>MOS on nameplate. 

^^Identihed by blue insiKne on fac<> of microphone ami 
Sliure Brothers mmlel no. WHBbH on nameplate. 
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Figure 1. Response of the Type 
1560>P3 Ceramic Microphone. 


|)ly, and \is impndanro is an ctrder rtf 
ina^cnitudc lower, so that IcakaRo duo to 
hij^li liuinidity is less of a prohlein, and 
it can Ik* iisckI more readily at the end 
of a cahle. 

Several other features of this now 
microphone make it hij?hly desirable for 
.<ound-level meter use. 

1. Frequency Response. .\s .shown iu 
Fij^ure 1, the micn>phone has a Hal 
response to sounds of random incidence. 
Of the st»veral hundnHl micntphones we 
have m(*asur(Hl to date, all match tlie 
curve shown to within ±.3 dh from 20 
cps to above IIMMI cps, and most of the 
microph<»nes match the curve to within 

1 dh up to StKM) cps. 

2. Sensitivity, 'rhe nominal sen.sitivity 


is the .siime ( — (>() dh n* I volt per 
microhar) as for Type 15t)()-lM Koclielh*- 
sidt cry.stal microphone, which is un- 
u.sually IukIi fur a small ceramic unit. 

3. Temperature Coefficient of Sensi¬ 
tivity. The output voltage is practically 
constant with temperature. Our meas¬ 
urements indicate that the temperatun* 
coefficient of .sc*n.sitivity is approximately 
— .01 dh per dej^rcK* (’entigrade. This 
compares very favorably with that of 
lalMiratory .standard microphones, .such 
as the Western Kleclric C’o. Type 
(U0-.\.\. 

4. Internal Impedance. The internal 
im|MMlance of the new microphone is 
capacitive, and, althouji:h it is of the 
.stime order of maj!:nitu<Je as that of the 



FREQUENCY IN CYCLES PER SECOND 


Figure 2. Design centers and 
limits for €• weighting charac* 
teristics, as specified by Z24.3 
and SI.4 (red) standards to¬ 
gether with ocoustical re¬ 
sponse of the Type 1551-C 
Sound-Level Meter for 
C-weighting. 
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Flgwr* 3. B>wttighling tp^ci* 
flcofions of $1.4 (rod) ond old 
Z24.3 itondordt. SI.4 ttond* 
ord shown assumes design* 
center, C«weighting, since 
SI.4 chorocteristic for both 
A* and B-weighting is speci* 
fled with respect to C. 


lOO 


1000 

FRCOUCbCY IN CYCLES PEN SECOND 


10.000 


H(K*lielle-siilt rrystui, it \n much iiion* 
^ nnirly 1 ’oii.staiit. 'Flu* <•apiu•italu•c* is 
•175 pf at 25C and varies from H5 pf to 
510 pf over a teiniierature ntii^e of 0 to 
5fK\ The UcK'helhvsalt unit, for nmi- 
parison, has a nominal eapaeitanet* of 
I KM) pf, at 25(\ whirh drops to 050 pf 
at 10 and 30C’. 

'Fhis hij^h .stability of internal im- 
IMHlanee re.sults in threatly improved 
o|M*ration when tin* mierophone is us^hJ 
with a haiK e-xten.'^ion eable; the eable 
lf»ss no longer varic*s widely as a funetion 
of the tem|)enitun* at the mierophone. 

5. Directivity. 'Fhe new mierophone, 
since it is the .same physical size and is 
similar in eon.‘<tnieta»n, maintains tin* 
>5 <mk 1 dinrtional characteristics of tin* 
Tvpk 150.0-Pl. I’p to KMM) cps the 
variation in output with angle of S4)und 
incidence is vei^*^ small. .Mam* KMM) cps 
dilTraction cau.ses the microphone to 
^ re.spond more to sounds arriving normal 
to the diaphragm axis (O-ilegnvs or per¬ 
pendicular incidence) than to sounds 


from other din*ctions. Figun* 1 shows 
the extent of the variathai in stai.sitivity 
as a function of the diriM'tion of sound 
incidence. 

6. Ruggedness. I)(*signcsi to Ik* dur¬ 
able and dt*|H»ndable, this microphone 
will withstand, witlnait (Jamage, tem- 
pemtur(*s of —30 to -|-05C* atid n*lative 
humidities of 0 to KX)9c- 

CIRCUIT CHANGES 
New ASA Standard 

The older Typk 1551-H Sound-1 A»vel 
Meter’ was designcHl to iihh*! the n*- 
ijuirements<if the then current standard, 
AS.\-Z24.3-K)II, 

The new 'Fvpk 1551-(* has bi*<*n 
modituai to conform to the weighting 
re<|uirements of the newly announc(*<l 
standanl (ASA SI. I KMH). The changes 
in re.s]w»ns<* are not large, but an instru¬ 
ment matching tin* d(*sign center <*urves 
of AS.V Z2I.3 11)14 will not fall within 
the tolerance allowwl in .\SA SI.4 11)01. 
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Figurtt 4. A •weighting tpeci* 
flcoHons of S1.4 and old Z24.3 
ftfondords, assuming design* 
center C*weighting. 


Figure* 2 shows tlit* design rout or, 
('-wfi^liliiijc. aiiil lolfniiirt^s allowi‘<l hy 
Uitli staialanls, plus llu* actual rt*s|M»iis<» 
of rhf iifw Tvi*k I.Vil-f’ StMiii<l-l^*v<‘l 
MfItT to sttiiials of raii<loiu iiK'idtMH'o. 
Dcsijcn cciitor rurv<*s tlilftT only at hii'h 
aiiil low fnM|iu‘nci«»s. while tin* new 
toleranet*s reduet* the |)ossihle dilTerene(*s 
lM*twtH*n stmnd-level meters of ditT(*n*nt 
inanufaetiire. partieiilarly at low fre- 
«|Uein*ies. 

FijLures and 1 eoinpan* the new tiiid 
old B and A weij^htinii eharaeteristics 
respectively. The oM W(*i|?htinK: curves 
are s|M*ciHed as ilniw n. The new weight- 
iiiK curves (ASA SI. I BMU j are s|Krifietl 
with n*s|MH*t tit the (’ wei^htiiuc eliar- 
acteristics. They an* shown hen* as they 
wtiultl Im* in an instnun(*nt that inatclH*s 
till* C'-weij'htinir tiesijsn center. Here 
a^ain tin* aim is t<i insure that instru¬ 
ments of tiitTerent maniifaetiin* w ill have 
very similar characteristic.s. 

In atldition to the m*w wei^htini: 
chanicteristi(*s, the 'rvi'K la51-(' has 
a Hat res|)onse (2(1 kc p<».siti«tn of the 
w(*i^htiim switch) from 2(1 cps to 20 kc 
ft»r sound-pn*ssure measureint*nts with 
with* ranine microph«>ni*s. The tmtput 


si|ir||j|| is unw'f*i|rht(*<l and siiitahh* for 
siMftnim analysis. 

International Standard 

'I'his .*4 ail id-level meter als<i conforms 
to the new international standards. 'Flie 
re<iuin*mcnts of the Internation}d Hec- 
omnieiidation for Sound-b'Vi*! .Meters 
(II‘X’ Puhlicntion 123. P.Mll • are, in 
most res|M‘<*ls, similar to th«>se of .\S.V 
SI.4 BM’d. 'File 'rYl*!': l.ioM' readily 
nwets all of the ele<*trical n*(|uireni(‘nts. 
The free-lield uc<aisti(‘al resp<uisi* n*- 
(|uirement is ni(*t when the microphom* 
|)o.*it is set at an anule of 55® with 
res|H*et to tiu* jMinel of tin* instrument. 
The swivel microphone |M»st can la* 
supplhsl with a detent at this prefern*d 
aiijrle. In the in*ar futur<*aH Tvi*K’ I55I-(’ 
Scaind-Level M(*ters will he .supplied 
with a propi*rIy ileleiited microphone 
|H)st for this application. 

This new s(aind-h*vel meter, with its 
stable, hij 5 h-|M*rfr»rmance cenunic micro¬ 
phone and its confonnain‘(* to Inith 
American and hit(*rnational Standards 
repr(‘.sents a sit^nificant advanci* in tin* 
accunicv and reliahility of .sound nn‘as- 

_p._ 
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SPECIFICATIONS 


Sound-Level Range: ^nlln 21 f<i l.itl i|l> (n* .IHH12 
mirrnliar). 

Frequency Choracleritlict: Any oni* of four r*** 
.•<pont«‘fliiinu*trristii*s, A, h, (\ nr 20 kr, run 
•«rlr<*t(‘(l l)y a panrl Kwitrh. 

T'lir A, 11, anil 1’ wrii^litiiiK |>nsitiiin> arr in 
arronlanrr with Ainrrtran Staiiiianl A-<Mn-i;4- 
lion >|H.i*iliratinn'« nn siiiitnl-lrvrl inrlrrs. 

Tlir 20-kr |Misitinn allows thr usr uf llir rnin- 
plrU* frrunrnrv rr.spon.Nr of I hr .soiin«l*Irvrl 
nu'irr’.s aniplilirr, which is flat from 20 rps to 
20 kr, so that romplrlr nsi' <‘an hr mailr of 
wiiii*-ranp' nii<*ruphoiMs> snrh as thr (inirral 
Ifailio T vrr 10 . 11 - 1*1 ('onilriis^^r .Mirrophonr 
Syntmi*^. 

Microphone: 'I'hr mirrophonr i.s a hitOily stahir 
l*/'r rrrntnir type. ('oiiilrii.srr and liyitamir 
iiiirrophonr.s arr availaltlr a.s arri^sorii*s, 
Sound-level Indicotion: .SoiiikI Jrvrl is iniiiratril 
hy tlir sum of thr iiirtrr ainl attrniiatfir rrail- 
intts. T’hi* rlrarly markril, o|H‘ii-.s4*;»lr mrtrr 
rovrrs a span of l(i lih with nilihration from 
— 0 to 10 ilh. 'I’hr altmiiator is ralihratri) in 
IOhIIi strp.s from 30 to 140 ill> al»ovr thr 
staialanl rrlrrmcr Irvri. 

Output: \n ontpnt of I volt arros> 20.INMIohm.> 
(whrn thi* panel mrtrr is at fnll scalet is avail- 
ahir at an output jack. Thr output ran hr usni 
to ilrivr frri|urnry atialv/.rrs. rnonlrrs, atal 
osrillosi*o|K‘s. A phonr-pluir-t<rTvi*K 271 l•on- 
ii«*rtiim rahlr (Tyck I."»I»0-I*0.i) is availahlr. 
Input Impedance: 2^ liirpihins in parallrl with 

r»o pf. 

Output Impedance: 7(M)!) ohm.". 

Meter Damping: Thr patii'l mrtrr ha.s two 
ilifTrrrnI ilampitiK rluir:irtrristii*h. rithrr ^^AS^’ 
or SLOW' n*s|Min-s4- ln'in^ "rli*rtnl hy a paiirl 


switch. 'I'lir mrtrr hallistirs anns* witfi rnrrrni 
.VS A stain Ian I.s. 

Colibrotion: Ihiilt-in ralihratioii circuit stami- 
arili/.r.s thr .sensitivity of thr rirririral circuits 
in thr .sounii-Irvcl mrtrr. 

Calibration Accuracy: .Vftrr stainlanli/ation, 
souinl-lrvrl inriisiirrmcnt.s arc within il illi 
at 100 rps, as sprcilitsl in .\S.\ stamlanis. Thr 
'Fvck 15.V2-M Souinl-Lrvrl (':iiihralor i" 
:ivail:i)*)r for makiii): periodic acoustic check." 
on thr ovrr-all c:dihrati m, inefudin^ mirro¬ 
phonr. 

Temperature and Humidity Effects: K*>;nlinu^ an* 
iiidrpriidrnt (within 1 di>» of triii|H*r:ttiirr and 
humidity over normal raiitfes of riHun coinli- 
lions. 

Pawer Supply: 'I’wo 1 ‘^volt si/r I) Ihrshliuht 
cells (K.ayovac 2L1* or <*<|uivtdrnt ) and one 
07L^volt haltrrv (llurjtiss" .\.\-45 or ispiiva- 
Irnl I arr supplied. .V It.Vvoll .ac |Miwrr supply, 
the Tvi'K 1202-H, is .availahlr. 

Tube and Transistar Camplemont: Four (*Kr)12- 
.V.\, two (’KOIIH, one 2.\I372 Ir.ansistor. 

Accessaries Supplied: Trlrphoiir plu^. 

Accessaries Availoble: Tyck l.a.il-i*2 l,4‘.athrr 
(’a.sr, which jirrmil.s oprr.alion of thr instriinirnl. 
without taking it from tin' rase. Tyck 1500- 
l*0.*> ('onnrctiiiK Cahlr, for connirtitit! output 
to 'I'Yt'K 1521-A (iniphic I.K‘vrl Hi*rordrr 

Cabinet: Aluiniiiuiii. finisliril in icray rnicklr. 

Dimensians: llriKht 0*4, width 7*4. droth 0^ 
inches (235 hy IHr> hy lOtl mm), ovrr-all. 

Net Weight: 7^4 Ih (3.5 kn > with hatlrrii*s; j 
Ih f 1.4 kti) inchnrnm leal her latsi*. 




('tnif II on/ 

I*rn» 

1551.C 

Sound-Level Meter 

Ml.MU 

$415.00 

1269-B 

Power Supply . . 

MAY»»I{ 

95.00 


Set of Replocement Batteries . . 

MIMif AlUtA r 

3.90 

1551.P2 

Leolher Corrying Cose ... 

f AI.YX 

24.50 

1560-P95 

Connecting Cable .. 

CoNKr 

3.00 


NEW DYNAMIC MICROPHONE SYSTEM 


'ITir 'I'ypi. l 5 r»thlM 2 Dyimiitir .\Iicr»>- 
plioni' Sysirm rrpl:u-c.s the olilor Typf. 
TriO-P’iri Dviminii* Mirrnplioiir ntul 
<cs.«irii*s' ii.s n lii^ltHpiality jintti.slir 
pirktip sv.sUmii lor .<otitttl-lt‘\'i*l iiHdors. 
.•malyzcrs, graphic irconltT.'^ or tape 
rfror<lt*r.s. 'ITiis new iiiirioplnutc sy.shMti, 
illti.strattsl iti Fi^^tin* I, iiirliiilt‘.*< thr 
'rYPF I 5 r»<l-I '2 Dyitaiitit* Mirroftliotif*, 

***.\ iiyiiiiiitn; MionaOmiu* (»ir flu* Siuuul-I^*vi*| M«.*f4«r.'* 
H'nUtt Sritrrtin>‘tttf‘r, N'nI. .\.\V, No. ia.51. 


llu* Typk I5(itl-r22 MifTophoiie IVaii.s- 
lornuT, till' 'rYPK ir)(i(hl*72 2r>-f(tot faith* 
aial tin* 'rvpi*. 15llthl'32 Tripofl. 

Microphone Characteristics 

'riif older 'rYPK 750-1*25 Dviianiif 
Mirrophotif was a speeial .Mlec Lansing 
Typk 'rite 'Fyi'k 15(H)-I*2 Dy¬ 

namic Microphone is aisfi inanufat'ttired 
hy Allec I.ansin)!; ami is a sp(*cial version 
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Figure 1. View of the Dynomic Microphone 
Syttem with the Sound*Level Meter. 

t>f Uioir TvrK IMU-A Mirrophonr in<Kli- 
lii'd t4) iuihH the rcHpiirenients ctf the 
Ainericaii Staiidanl SpociliciitioiiH for 
Clenenil-Purpose Soun<l-Ix?vel Meters 
(ASA S1.4-P.Mil). 'I'he Typk iMil-A list's 
the same hasie luoviii)^ coil .system of the 
Type ()I4.S-A, hut it is lioii.sed in a smaller 
diameter shell which diH*reases dilTnie- 
tion effects at higli freipieiicies. It has 
a sintered hronzt* fact' plate, in plact' of a 
silk cloth scretai, which provides excel¬ 
lent prott'ction fnuu ilust and oiht*r par¬ 


ticles, a very worthwhile feature when 
the micniphont' is ustsl in industrial ^ 
arwis and suhjwted to at mo.sphert*s i?on- 
tainiiig tiny iron particles rtisultifig from 
mat hining and grinding opt'rations. 

I'he low-fret Iueiicy respon.se, as illus- 
trattai in Figure 2, remains e.s.si»ntially 
flat down to 25 t*ps. In atldition tt) the 
Microphtine Systtan rt'spenst* to stainti of 
per|K‘ntiicular incidence (0°) anti soumis 
t)f random incidence, Figure2shtiws the 
over-all resjainse of tin* Type 1551-(y 
St)und-I.evel Meter (C wt*ighting) and 
the Type I5ti0-1M2 Dynamic Micro¬ 
phone Sj'stem tt) st)und.s of nintltun 
incidence. (S<*t* Figure .'t in aectanpany- 
ing article on Type 1551-(’ Stnintl-Ijt'vel 
Meter for ASA SI.4 P.Mil ri*t|uiri*ment.s 
ft)r (.-weighting .<|)eciticatioii.s.) 

Use with Acoustic Calibrator 

As .shtiwn in Figure a slt*p has hetai 
machintsi in the face t)f the microphone 
so that it can Ik* readily calihratetl with 
the Type 1552-H Sountl-lx*vel (’ali- 
hrator. With 2.0 volts at 4(K) cps 
applitHl tt) tin* calihrattir and the cali¬ 
brator mt)unt(Hl as slniwn, the sound 
pressun* lt*vel tlevelt)pt*tl at tiu* 4'ype 
15(*)0-P2 Micrt)phone is 110 tlh re 0.(K)02 
init*rohar. 

Transformer 

The rt'sponse curves shown in Figure* 2 
an* for tin* complete tlynamic micro- 



20 


(00 (000 

FRCOUCNCY \H CYCLES PER SECOND 


10,000 


Figur* 2. Free-field response 
characteristics of the Type 
1560-P12 Dynamic Micro* 
phone System for and ran¬ 
dom incidence, and for the 
Dynamic Microphone System 
plus the Type 1551-C Sound- 
Level Meter for random in¬ 
cidence. 
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phone system and include the 'FveK 
^ 15t>()-P22 Dynamic Microphone Tnins- 

former, which ha.s a very small efTec*! 
on (he fre<pien<*y response? of the system 
hetwiHMi 25 cps and 10 kc. This tnins- 
foriner steps up the output of the micro¬ 
phone from —IK) dl) to —tit) db re I volt 
per /ibar so that the Tyck I55I-C 
8ound-I,evel Meter still rexids dirivtly 
in dl> re 0.0(X)2 microbar when con- 
niM-teHl to the dynamic? microphone 
systc'in. 'I'he transformer is very wc*ll 
shmldcHl to minimize* the effects of stniy 
magnetic Helds. As shown in Figure I, 
a strap that is part of the transfc»rmer 
ciusc* provides a convenient means to 
attach the* transformer to the sound- 
level meter cabinet. 

Use 

A niimlxT of noi.se-mea.surement ccnles 
re(|uire the u.se of a dynamic micnv 
^ phone, and noi.s(M*ontrol situations con¬ 
tinually arist? where the dynamic mi¬ 
crophone is recpiircHl or where? its use 
simplifies the metisurement problem as 
when mt*asurements mu.st be made* at 
the end of a long cable. }kM*aus<? of its 


Figure 3. Sketch thowing how 
the GR ocoustic Colibrotor 
flti firmly on the dynamic 
microphone to assure definite 
and reproducible colibration 
conditions. 



IcTw internal impcMlance, the dynamic 
microphone can drive V(*ry long cables 
with no loss in output voltage and con- 
.sc*(|uently riM|uir(?s no cable conections. 

The combination of the dynamic 
microphone system and thcTYCK 1551-C 
Sound-lA*vel Meter mcM'ts the re(|uire- 
ments of .VSA SI.4 ItMil. 


SPECIFICATIONS 


Sensitivity: (>|H*ii-<*ircuit output of typical 
tnirroplioric 18 IK) db t>elow one volt per iiucn>- 
Imr, and of microphone plus tran.sformer i.** IK) 
db Im«)ow one volt |»er microbar. The s«*n8itiv- 
ity iw natisfurtory for direct readiiiK of 8ouiid- 
pre88ure level by the Tyhk 1551-C’. Tyi'K 1551- 
B, Tyi*k 155I-.\,* and Typk 75U-H* Siund- 
Ix»vel .Metent. 

Direct Use with Anolyzers: Micmnhotie output 
can be HupplitHl dinnrtly to the Typk 1550-At 
Oct a VIS Hand .Voiw* Analyzer pnivided the 
level of the ineiiHurtHl componentH i8 aliove 
70 db Ire O.tKKVi microbar) or to the 'I’yph 
1.554-.\t J^nind and Viliration Analyzer, pro- 
vidinl the level of mea.sured coni|H»iUMitM is 

1.160-1*92 ,\<lepOir rwiuirpil. 
tT>ii** lMO-l*lK{ Aiiaptor required. 


alatve 50 db. f.A Typk 1552-H Sound-I>evel 
(’alibnitor is mvessaiy to obtain ul»solute level.) 
Maximum Safe Sound-Pressure Level: Sttuiui- 
pressure levels alnive I M) db can danuige the 
microphone. 

Calibrotion: Output level is eheckeil in our 
lal>oratories at several fnspnaieiea again.st a 
standard microphone tpiat is calibrates! ]>eriodi- 
cally. The level at -4CH) cps is stall'd. 

Cable Correction: Xo correclion is nei-essiirv for 
the 25-foot cable su|)plit?d or the Typk 1500- 
P72H 100-foot cable. 

Components: Typk 1500-1*2 Dynamic .Micro¬ 
phone, Typk I5I’»0-I*22 Transformer .A.ssembly, 
Typk 1500-1*72 (’able, Typk I5iM)-l*32Trii)od. 
Net Weight: 5^4 pounds (2.4 kg); microphone 
only, 8* 2 oz (250 n). 



1 

f'rWc Woni j 

Price 

1560-P13 

1S60-P72B 

1560-f92 

1560-P93 

Dynamic Microphone System. . . 

Extra 100-foot coble . 

Adaptor Assembly . . 

Adaptor Assembly.. . 

OYNAU 

AI>APT0KWAY I 
ADAPTonurU 

Al»AP1’OHCOP 1 

$210.00 

30.00 

12.50 

12.50 
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A NEW AND IMPROVED 
PRECISION CAPACITOR 


Fitfur* 1. Pan«l vi*w of tho 
now Typo 1422 Procision Co- 
pocltor. Noto tho largo. Irons- 
poronf Rongo on tho control 
knob, which grootly focili- 
tolos prociso sotting. 



Tlicre are many readers of the 
Expcrnm nirr who will have no difficulty 
in recalling, in a nostalgic moment, the 
consistent proud contention of the 
makers of the Dodge automobile in the 
1920’s that they made “no yearly 
models, only continuous improvements.” 
Such a de.scription might with e(|Ual 
truth be applied to the history of preci¬ 
sion worm-driven capacitors at (leiieral 
Radio. I’litil the appearance of the new 
Tyhk 1422 C’apacitor in our current 
catalog, there had l^een only two dis¬ 
tinctively dilTerent catalogued ilesigns 
in forty years of continuous manu¬ 
facture, the Typks 222 and 722. Yet, 
the.se two designs throughout their 
us€*ful lives were l>eing con.stantly im- 
pro\ed as new methods or materials 
Ix'cami* available, or when field reports 
indicate<l the desirability of nuKlifica- 
fion.s. Kventually, of course, the im¬ 
provements that seenuHl desirable got 
iH'yond the capabilities of the existing 


de.sign, and then a fre.sh start had to be 
made. .\ review of precision-i’apacitor 
manufacture and de.sign (including .some 
specialized designs never catalogued) 
will help to make more significant the 
improv'ed features that have been in¬ 
corporated into the new Tyi*k 1422. 

Type 222 First Design 

When the writer arrived at General 
Itiulio in the .dimmer of 1921, the Type 
222 C’apacitor, then known as a conden- 
.ser, Wits already a well-<»stabli.shed prod¬ 
uct of the six-year-old firm (Figure 2). 

It was nuus.sively and heavily con¬ 
structed, using cast bra.ss end plates 
spaced apart by three* hexagonal bra.s.s 
posts, l^arings were conical, steel .shaft 
against bronze in.sert. Only the i*otor 
and stator plates were aluminum. The 
worm and whet*! were stock articles of 
commerce made available to all and ^ 
sundry through the commercial forc*- 
sighl of the Boston Gear Works. 
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To illustrate the care exerteil to reduce 
backlash, from the very be^'iniiiiig the 
worm, taper-pi III KM J to its shaft, was 
spriiig-prtMised into engagement with 
the worm whi»el to control backlash as 
much as could then be lione. The worm 
shaft was journaled in a long hinginl 
bniss casting, ns can lx* clearly s(*en in 
Figure 2. After assembly and before 
calibration, each capacitor was subjectcnl 
to a running-in |x*ri(Ml to make tlie worm 
and wIkm'I fit more closely to one 
another. At the same time a similar 
effect was produced on the conical bear¬ 
ings at the two ends of the main shaft. 

The* insulation at first was laminat(*d 
phenolic, at that time the novel material 
called Ihikelite. Fven though its losst‘s 
were appreciably higher than those of 
hard rubber (the popular good insula¬ 
tion of the day), it was preferred 
becau.se it was much more stable 
mechanically. 

Improvements 

Almost immcHlialely Ix'gan a long 
series of changes and improvements. 

Stator insulation progn»s.<(*d from 
phenolic to |x)rc(*lain and then to 
steatite. The floating, spring-prt*.s.sed. 
worm and wheel arrangement went 
tlirough at least four successive de.signs, 
each an advance o\'er its predeces.sors. 

nirect-reading scales fii-st appeared 
on the Tyi»k 222-M, a capacitor de¬ 
signed for parallel substitution measure- 
ment.s, direct reading in “capacitance 
reinovtKl.” 

Throughout this process of improve¬ 
ment the deficiencies in the 222 tle.sign 
were being recognize<l, and, when in 
U)3() the Tvi'K 722 was introduced.* a 
number of basic improvements wc*re 
made. The composite .structure of end 

NVw l*r*>cnAiiin f'i»n»li*nm*r.'* Hiulto Exfteri- 

mtnier, 10, S, JanuAry lOIW*. 



Figure 2. Interior view of on early Type 222 
Precision Capacitor, grondfother of all present 
types. Inset shows cabinet. 


plates and .spacer rods was replaceil by 
an aluminum frame cast in one piece, 
with a con.seciuent increase in rigidity 
and mechanical stability. 'Fhe conical 
IxMirings on the main .shaft gave way to 
ball bearings, and the worm tirive was 
again improvetl, still further nslucing 
the backlash. Finally, all metal parts 
dirtH'tly affecting the capa<*itance were 
matle of aluminum or aluminum alloy to 
give a low and uniform t(*mperature co¬ 
efficient of capacit ance. .Vdditional capa<*- 
itance-removc*d (doubh*-.stf< ti(»n). high- 
fr(M|uency, and low-capacitance models 
were list(»d. and din»ct-reading si*ales 
were useeJ throughout. Liiuvirity over 
21, rather than 20, worm turns was 
acliievwl, providing .small overlap 
yond nominal decimal maximum A(''.s. 

Three-Terminal Types 

Meanwhile, by the early lOriO’s, a 
numl)(‘r of developments in both mili¬ 
tary and commercial measuring tech- 
ni(|ues, and demands for high im'asun'- 
ment accuracy madi* it appan*nt that 
three-terminal (or in.snlateil-rot(»r) ca¬ 
pacitors .should be made available on a 
catalog basis. Although thc>^* were* avail¬ 
able at first only in high-capacitance 
mtxlels (.5()-to-l l(K) pf), tin* nei*d for 
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Figur* 3. Pan«l ond Inferior viewt of the Type 722*0 Precision Capacitor^ successor to the Type 222. 


stancijirdiziilinii at lowor caparitanne 
nuiKiiitlidos, where three-terminal eoii- 
struetion is mandator>', dietatcKl the 
design of units with eapaeitanee (AC) 
as low a.s 1.1 pf. 

Special Types of Precision Capacitors 

.\lthough it wjis planned to kwp in 
stoek versions of the Type 722 for which 
there was a solid continuing demand, 
some 150 sp(»cial variations have been 
made in the 25 years of its life, a few of 
them eventually hecoming stock items 
(e.g., Type 722-('H).- As an e.xample of 
sp<»cial d(*signs, s<‘veral Type 722-('K’s 
have Ihh'ii made having two linear 
capacitance ranges. respe<‘tively 0.05 to 
1.1 and 0.005 to 0.11 pf. 

However, re<|uiremenls have ari.sen 
with which the Type 722 .structure was 
unable to cope. 

Figure -1 illustrates a Type (>22 Capac¬ 
itor having many special features. The 
nigged 5-sidiHj ('aisting was made to 
secure rigidity Itecause of the very high 
frt»(|uency-stability rc*fjuirements for the 
oscillator which this capacitor tuneck 
It Wits u.s<*d in an instniment btr the 

’IvttM tS. I''.iu«i4m. “A Tlin^Tfniiifuil ('on- 

denMjr,’* (tmrral Hwiut Krperimmtrr, 23, 4, < ><’iobr>r IWoH. 


Xavy which at .s(»a would be .subject to 
violent tilting as the ship pitched and 
rolled in bad weather. The rotor plates 
yieldcKl an end-corr(*ct(Hl narrow-range 
straight-line fretpiency performance. 

The (!Xtra shaft n«‘ar the* assembler’s 
thumb in Figure 4 actuates a .simple 
computer whicli averages two r(»adings 
without calculation. 

Figure 5 illustrates small precision 
worm-driven capacitors, Type 779, which 
fulfill a re(|uirement for a crapacitor of 
only 210 pf A(’ to occupy appreciably 
smaller volume than diH»s the Type 
722 and are used in an aircnift fuel-giige 
calibrator. 

Type 1422 Introduced 

While the Type 722 was far from 
obsolete, its design was 25 yeiirs old. 

Most of the improvenuMits that could be 
made within the framework of the 
original dt^sign had been made. If 
further progivss was to be realizixl, it 
would riMluire starting afre.sh, but re¬ 
taining the many dernon.stratcHl .sound 
features of lx)th the Type 722 and the 
Type 222, and borrowing from other of ^ 
the mentiomMl designs, 'riiis has been 
done in the new Type 1422. Seven dif- 
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fiTnil iiKulrls :iro the analogiK^ 

of tlie Type 7‘22’s previously ofTennl. 
Kij?ures 1 and ti illuHtrat(‘ oxternal views 
H'spei'tively of typical t wo-terrninal 
and IliretMerininal nuMlels, while Fij^- 
iiri*s 7 throuKi* II are internal views. A 
iiuiuIht of new featun‘s and iinprovt*- 
inents will l>e einnnerat<Hl and d(^erilu*d 
in conni‘(*ti<ai with the illustrations: 

1. 7'he cases liav'e lieen chant^ed to 
aliiininurn inst(‘ad of wcmkI. This ^ives 
5,i inch more stack romn on the shaft 
wit h t he same (*asi‘ U-nKth and a narrower 
l>ox than the 'I'ype 722. 'Fhe sid(*s of 
tin* caK* an* made from a heavy alu¬ 
minum extrusion emhodyinj^ decorative 
flutin>>:s (Figures 1 and ti). 

2. For many years us(‘rs have n*- 
fpiesUHl a slow-motion drive for greater 
**as<* in tine setting of the* wonn dial, not 
that accuracy of reading may Ih' im- 
provcnl hut that l>ri<lge halancing may 

^ he facilitated. I’roviding the speed re¬ 
duction is v(*ry diflicult to do with the 
spring-pn^ssc^d worm arrangement. How¬ 
ever, the large transparent skirt for the 
spinner knoh (slaavii in Figures I and ti) 
giv<fs about a 3-t«»-l iiH*reits4‘ in diam¬ 
eter versus the tlut<*d portion of the 
knoh. There is ev<*n greater improves 
inent in setting (*as(* sinct* one can rest 
a thumh :igain.st both tin* panel and the 
tHlge of the skirt and nill the thumh for 
line contr(»L 



Figur* 5. View of a tmott precition capacitor, 
designed for ute in fuel gauge calibrator. 



Figure 4. Final adjustments on o Type 623 “bath¬ 
tub** capacitor, a special model designed for 
mechanical stability under extreme conditions. 


3. Figure ti illustrates the use of the* 
new locking Type S74 (’onnectors on 
threMerminal t-apacitoi-s. ’Fhis fealun* 
makes it {xtssihle to lock <*onnecting 
cables in place or t<i tit the capacitor 
s4*miiM‘rnuinenily ami inexpt^nsively with 
other ty|M»s of common., coaxial con- 
iKH'toi's. 'Fhe customer ikmmI merely 
purcha.st* and attach two locking adap¬ 
tors to have a capacitor with rigidly 
fastened ettaxial connectors of tin* type 
de.sirtHl. 

4. Although there were no obvious 
places of entry, dust in the cabinet has 
occ.asionally beiai a problem in the past. 
To control this, the hole in thi* (taliinet 
for the worm shaft has a minimal 
cleanince, the transparent skirt cratches 
the dust when the panel is in the u.sual 
horizontal o|><*rating position, and tin* 
window througli which fhe .scales are 
read has lH*en changed to gasketcMl 
triplex .Siifety glass. 

5. To Improve the rigidity and sta¬ 
bility with time (»f the .small si*<*iion of a 
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Figure 6. Ponel view of the new Type 1422-CB 
Precision Capacitor, on insulated rotor, 3>terniinal 
model, with a capacitance rongo of 50 to 110 pf. 

iwn-.MTlinii rapMcitor. an adilitinnal sui)- 
pnrt Tor iwli stator rod is provided ]>y 
tin* creseent-shaped aliitniiniin pieee, 
shi»\\n in ^'iu:llreS. and inoiinted from an 
addt^tl hriii^re which is part of tlie main 
eastinj:. 

r». ( hiee the small section is no longer 
eantihwer sup|)orted. its weij^ht may 1 h* 
safely inereasetl. Tims, more plates 
more widely spaced are used tor the 
small st'clion common to tla* 'rveKs 
I I22-I) and -Ml). 

7. 'rhe hridiie which supports the 
• small s(*ction als^^ serves to makt* the 
main castin|>; mon* rijdd. This rigidity 
is further improved l>y adding the ril>- 
hin;: on the IhiIIdiu and lilh‘tin^ the in¬ 
side corin‘rs of the (‘astimr. 

S. Stator rods liave been increas<*d 
from to * I inch in tiiameter t<» stilTcai 
the structure and to r(*duce tlie dilTer- 
ence in i’apacitanee l)<*tween horizontal 
and vertical panel positions. 

P. 'I’he ad<lintr of the hrid^ie tjives tlie 
opportunity for a third fo<»t on the 
lH)ttom. .so that the capacitor, when out 
of its cahinet durint^ manufacture, may 
Im‘ .<<*t stahly on a flat .surface without 
abrasion of the drum dial. 

10. Improvement in the ball-bearing!; 
arranj!:(*ments was desirabU* to improve 



4 


Figure 7. Interior view of the CB*model. Note the 
fhielding washers at the extreme left, which pre> 
vent the direct electrostatic flux from traversing 
the solid insulation. 

the baekla.sli .situation and stability 
with time. When the ball-bearing manu¬ 
facturers re<-ently made available op- 
po.sitely 4lispo.s<‘d ]>air.s of ball bt*arinj 5 s 
with any de-siretl prt^load. the an.swer to 
Uith problems was at hand. The main 
shaft has a pair of the.st‘ ;it each eial. 

At tlu' dnuiMlial *‘iul the taller r:ici*s an' ^ 
firmly clamped to the imun <‘:istin^ and 
the inner naa's to a shouhha* tai tlu' 
shaft. At tla* rear end (visible in Fit^ures 
K and P) the inner races of the two bear¬ 
ings are (*lamp4Mi tightly to a shaft 
slaadder by the ‘ j-2S Philips heatl 
s4*rew to be .S4a*n tla*re. 'riie oulc*r i*aee.s 
fliiat in the cl<».s<-fittinn. precisaai-bonnl 
hole through the Im>.ss at the end of tin* 
main ca.stinj;. This arrani;enaait pr**- 
veiits the “climbinir” which o<*curs ev<*n 
in a ball beariniL. smaller than that 
which occurs with a cone b(*arin|!;, but 
.still ob.servable. Ha(*klash now, if it is 
d(*tectable, is giMierally no larjjia* than 
tla* width of the elu^ra^*ed line on the 
dial. 

II. It is just as imp<a*tant to j^ivo 
tla* worm shaft similar pri'fernsl treat¬ 
ment to nnluce backlash and eliminate 
iaaMiiiiformita*s of motaai that would 
disturb the linearity of capacitance 
chan^i;. Note that any axial shake in the 
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worm shaft can appear as hnckiasli. To 
rccima* lliis the iic*w (lesi);n incorporates 
a sinall(‘r preloaded l>all-l)(‘arinii pair, 
the outer nn*es of which are tij^litly 
clamtHMl within tlie round housing to 
he seen in Fitrures 7 and 10. The iniuT 
races are tij!;htly clamped l»y a imt to a 
sliouldc'i’ on thi‘ worm shaft. 'Flu* round 
hou.sini; is supporte<l with si<iewis<* ile.xi- 
hility, lint longitudinal inti'^rity hy a 
thin F-shaped iM^ryllium copper memlM*r 
fastened to the hou.sin^ l»y four s<‘n*ws 
and elatiipiHl to tht* main (*astin^. 'I'liis 
structure locales tiu* shaft axially. Tin* 
r-.s|uipHl iK^ryllium copp(*r pie<*e pn»- 
vides friM* pandleloj!:ram-type floating 
motion for the worm shaft, d'lie spring: 
pressure to pHsluce tliis motion is 
e.xertnl liy a sprinvj-loadeil hearinifi hall 
contained within tin*lu'xdieadcul housing 
^oin^ throu^fi tht* .solid bracket just to 
the ri^ht of tlie hall-lH'ariiijis mount. 
The .s4>iFali|£nini' henrini^ at the tlial end 
of the wiu’iu shaft (its nicely over a shaft 
shouhU'raial Ik wits without shake- within 
the pns'i.sion-honsl hole in the main 
ca.stinn. riu* sliakc- inherent in the hear¬ 
ing is taken up hy a partially eom- 
pres.s<*<l six-fingt-red Z-wjisher often u.-hhI 
with hall hearings, wliieh hears only 
against I In- outer race-. 



Figure 8. Inferior view of the Type 1422-ME, o 
duol-ronge unit, coiibrofed in copocifonce re> 
moved, 0 to 10.5 and 0 to 105 pf. 


12. d'he nature ami disposition of the 
insulators are greatU' difTerent from 
those of the Tyim: 722. 'Fhe instdators, 
instead of Uang long bars, are sliort 
buttons or washers having <»ne face flat 
and the <»ther spherical in contour. 'Fhey 
mate with s|)herically eountia-hored 
holes in the (‘:tsting or in an aluminum 
bar. (tlie obvious atlvaiitagtMs that these 
insulators are .self-aligning. .Vnother is 
that they otTer a minimum of disturb¬ 
ance to the “all-aluminum” nature of 
the structure. In the 'Fvim. 722 the 
stator platt‘s would, with an increasi* 
in capacitor tem)N*rature, push the 
stator rods farther apart than would the 
.steatite insulators (.see Figure 3), thus 
])Utting a how in the rods. Thermal be¬ 
havior with tlie present d(*<ign is much 
more preilictahle. 

I*k Since the insulators are made of 
lh*x<ilite I 122 (tin* identity of the num¬ 
bers is fiure coinciilenciv), many advan¬ 
tages aci rue. Ilexolitc* 1122 is a cro.ss- 
linktsl. thermo-setting. miHliiit-d poly¬ 
styrene whieli ac(|uires heat stability as 
a r(*sult of chemical modification with¬ 
out th(‘ MU'ious impairmeid of diehtdrie 



Figure 9. Interior of the Typo 1422-N, o high- 
frequency model whose rotor connection is made 
through brushes bearing on a disk at the center 
of the stack in order to reduce residuol inductonco. 

Note the low-inductance leod to the terminal. 
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Figure 10. Inferior of the 3*ferminal Type 1422*CC 
Precition Copocifor, in which a window in fhe 
rotor plate it rotated between two oppotitely 
poled itotor plates to give a range of 5 to 110 pf. 


Figure 11. Interior view of the 3-terminal Type 
1422-CO, another window type with two ranges, 
0.5 to 11 and 0.05 to 1.1 pf. 


proper! ii's iisiiiilly jUTonipanyinp; such 
tiiinpcriii^. 'riie dickHUric loss nf Kexo- 
lito 1422 is essentially coiiipanihle to 
that of fiiscsl tjiiartz and alonj; ttiwanl 
f>iie onler of inaKiiitiide better than that 
of steatite. Further, its surface is com¬ 
parably hydroplnibie to that of silicone- 
coated fused ipiartz. That is, it i.s 
moisture resistant and maintains hii^h 
leakage resistance without the hazard 
of tin* possible disappearance of the 
silicone, 'rherefore, there is no ne<‘d any 
longer to provide cpiariz-in.suIattHl ca¬ 
pacitors for eitla*r ac or dc u.sirs. 

14. As usual, an advantage has it.s 
cost. A small price has lHH»n paid for 
the use of Kexolite 1422 insulating 
buttons. The zero capacitance of each 
capacitf)r section is somewhat larger in 
the Typk 1422 than in the Tvi»k 722. 
'riiis ditTerenc(* cau.st^s no trouble except, 
in the cas4' of the small s(*ction of the 
'rvpK 1 122-1), which is now linear down 
to only .So f)f versus the 2.“) pf of the 
Tyck 722. 

1.5. AdjustnuMit of the .serrattsl plates 
for linearizing the (‘atijicitaiict^rotation 
curve is accomfili.shiHl by advancing or 
ret meting hex-head .screws against the 
sr*rrations of a spring-tempereii phos¬ 


phor-bronze plate, 'riiis method yields 
many advantage's over the prior ust' of 
haml-bending serrated aluminum plates 
with pliers. Access to the adjusting 
.screws is through large* clearaiH*f* holes 
in the ends of the casting. 

Iti. la^vel-adjlisting platt*s have been 
nu)V(Hl from the rear to tin* front cros.s- 
bar of the main ca.sting .so that their 
adjusting .screws may be made acces¬ 
sible through the front panel. 'I'liis 
fa<*ilitates making that adjustment with 
the capacitor inside rather than outside 
its ca.se. 

17. In the design of the 'rvet: 1422-(’B 
(’apacitor, extra shiekling has bet*n 
provi<h*d (either cups or wa.<hers or 
Inith) to ke('p stray r»tJ)r-ti>-stator field 
from traversing any of the solid insula¬ 
tion, de.spite its excellence. Thus the 
dieleetri<' lo.s.se.s in tin* Tyck 1422-C'B, 
as well as in the -(X- and -(’1), between 
the two hot elei'trodes .should be only 
those lo.s.ses in air and at tin* air-plate 
interfaces. 

bS. An examination of the accuracy 
sfK*cifications for tin* Typk 1422 (Capac¬ 
itors will rev(*al major ililferences in 
format, philo.sophy, and the spe<*itication 
numbers actually u.si'il. B(*tter control of 
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liinicMisions a(*hiov<*<J (*Ii:i!ik(‘s in 

^ riu^'lianical ami iniprovt*^! i(M)rni^ 

yivltl iKMttT linearity or initial ailjiist- 
im'iit in .s<Mne <*aM*s. Better 

Bureau of Standards eertilieations and 
more certainty t)f the precision of our 
own iiK'asurements enable us to ^ive 
better accuracy tiKures for calibrations 
j^iven f»n the panel <‘harts and (ni the 
spei'ial KMbpoint calibrations, whi< h are 
more significant and useful successors 
to what use<l to Ik* calhHl worm-<*orre<‘- 
tioii calibrations. 

Thus the Tvet: 1122 Precision N'ari- 


able (apacilor.s are reatly to ^ive the 
user improvcMl service over the fine 
re<*onl of the pn^dee’essor Tvpk 722*8. 
d'hey repre.sont sii 5 nilicant improvements 
in a number of imp<>rtant areas. Th(‘re 
is no intenti(m t«) su>;p;c‘st that they 
represent the ultimate in pret-isioii 
capacitors, and work is still umh'r way 
to the end that this latest desijjcn of 
precL^on capacitor shall be the beni*- 
ficiary of tin* *'contiiiuou.s improve¬ 
ments** that havT made il.s prtKhTessors 
tlie stamlard of the industry. 

P K. McKluoy 


SPECIFICATIONS 


Accurocy: table. The errers t:tlitil:it4‘<i an* 

»oK'<il>le ern>rs. i.e., the sum of «*rror eoiitri- 
uitioiiH fn»m setting, stniulity. .n<ijustmeiit. 
ealiliration. int<‘r|>olation, anti stantlaniN. The 
proltalih* errors are :ilmtisl iilvva\> smaller. The 
aeciirae.v is inere.asetl when tlie reatlings jire ef)r- 
reeteti tisitig the It) or mon* ralihraleil values of 
eapaeilariee given on the eorr(rtit>n ehnrt <mi the 
ea|moilt»r panel ami interpolating linearly hc- 
twiM'ii ealil>rule*l |Munts. The hightstt aeeuraey 
ean he ol>taint*il from a pr^'ision ealihration of 
apprtixiniately MNt |K>int.s on the eapaeitor tlial, 
whieh |M‘rmita eorn*elion for .tlighl nsitlmil 
isaaailririties of the worm ilrive ami retiuin-M 
inter|Kilution ovt*r only short intervals. Thix 
preriNion ealil>rulion Is uvaiiaMe for all imaleU 
at an extni charge listed Inflow. A mounted 
rertilieatt* of ralihmtion i.« supplietl, giving 
eorrt*etionM to one mon* figure than the t:ilai- 
lattsl Meeurae>. 

Colibrotion: The mejLSUml values an* tititainiHl 
hy etunparison, to a f)r(‘eision letter than 
dbf.OP , “H .00001 pf), with W(»rkiiig stamlardN 
whose ahsolute valm*s are known to an Jieeu- 
raey tyjaeally ±.02', » tlelermimMl ami main- 
taimal in teriu-s of reference stamlanb p4*ritMl- 
irally et*rtirn*il t»y the National Bureau of 
Stamlanb. 

The tiietisiiriHl vuhus of total eapaeilance of 
the tw(»-terminnl capacitors an* the t*apaci- 
tiinciv athhsi when the Tyck 1422 Capacitor 
is pluggi**! into a Tyck 874-QO .\daplor. The 
um*«*rluin!y of this method of conm‘<‘tion is 
appro\imat<‘ly ±.03 pf. (’:dihration of t4ital 
ca|»acltance with the fine-wire conm*<*tion 


methi>d* us 4 m| for the T'YeK 722 (*apa(*itors 
n*Hults in im‘asun*4l vahif*s approximately 0.4.^ 
pf lower than thosi* olitaincHl with the Tyck 
S74-(20 \<laplor. 

Resolution: The dial can he read and set witliout 
ilitliculty tr» I 5 division. 

The imekhtsh is less than om*-fifth division, 
c»)rrt*sponding to .tKVIVy of full-sc^le value. If 
the desire«l Melting is always attproaehed in the 
din*<*tion of increasing .scale reading, no error 
from this cau.s<* will result. 

Insulation Resistonce: I'tider standard etuiditions 
i23 C, less than 50', Bill, gn*aler than 10** 
ohms. 

Maximum Voltage: All tiimlels, KNN) volts, |)i‘ak. 
Terminals: Jack-top hindilig |M»>ts are provided 
on 2-t4*rminal models; standard ?4-im*h spacing 
is use<l. Tin* n»tor terminal is conm‘4*te<l to the 
panel ami shield. I>4icking I'yck S74 (’oaxial 
(’onm*ctc>rs an* us4sl on 3-terminal models. 
Accessories Supplied: 2 TyI'K S74-('oS Cable 
(’onn<*ctors with all ihr<s‘-terminal models. 
Accessories Availoble: Tyi'K H74-(y.f Adaptor. 

Mounting: Th<* capacitor is mount<*d on an 
aluminum pam*l finished in crackle :imi en- 
cio.sed in a dust-tight ^-inch-thick aluminum 
cas<*. 

Dimensions: Panel, 7 liy inch»*s; depth 85^ 
inch<*s, (ISO hy 240 hy 205 mm) over-all. 

•Jolm F. lliTi4t. **.\ Cicwe Ixsik at C«inni*rtiim Kirom in 
Caparilann* MNaHurfmeniA," GrnrrttI Itntlin Krpenmrntttr, 
7. .luly 
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Variation with fraquency of effective copacitance 
ond D per pf of copocitance for Type 142? two- 
terminal Precitian Capacitors. 

Temperature Coefficient: .\|>|»ni\itiml«‘Iy > 

|MT f4ir siimll !<*iiiiM*rMliin* 


Residwol Parameters: Sra* lahN*. Tin* s«*n4*pi n*- 
HHlaiH*** v.Hrtf*s Ihf .Minmrr* nxit of th«* 
fnnuriiry aUivi* HMI k«*. Itn la 

Im*1uw thu* fniiiH'iiry. 

Frequency Characteristic: Sr*** ploth alKivr*, for 
I wo-tcriiiiiiiil iiiodris. TIm* n9<oiiati(‘(‘ fn*- 
ipu'iiry for I hi* -(’li ami iuin1i*U is approxi- 
iimtviy 20 Mr; for flu* -Cl) tiUMlrl, liO Mr for 
rarh .-ri'tioii. 

Dissipation Foctor: Till* losS4*siii fhr two-t«*riililial 
raparitorp an* pritnarily in flu* stator supports, 
wliirh are of low-los.** polvslyrrm* (DC - .01 
- 10 >*). 

Thr vi*ry small «lissi|):itioti factor of tlM*ilir«*rt 
raparitama* of tin* thna^t«*rmiiial raparitors is 
•liHinilt to inra.iiin* ami is i^stiiiiatral to In* not 
tcrrati-r than 20 X IO-*for*Clf, 10 X 10 "for 
-CC, -Cl). _ 


TWO-TERMINAL 


RF 


READS capacitance 
REMOVED 


TYPE 1422 _ 

CAPACITANCE 
RANGE, pf> 

SCALE, pf Division: 

ACCURACY: dz Picofarads listed bdow or dr -03%, whichever is greater 
Direct-Reading (Adjustment): 

Total Capacitance 
Capacitance Difference 


-I 

3 

-N 

-MD 

-ME 

-CB 

CC 

-CD 

Min 

100 

35 

100 

0 

0 

0 

0 

50 

5 

0.5 

.05 

Max 

1150 

115 

1150 

1050 

To5 

105 

10.5 

1100 

110 

11 

1.1 

’ 0.2 

.02 

0.2'' 

0 . 2 ' 

i .02 

.02 

.002 

0.2 

0.02 

.002 

.0002~ 


THREE- 

TERMINAL 


0.6 tTo.it 


1.2 I 0.2 


0.61 1 Differences from Zero i u.( 

1*0^^ 


0.2 I 0.2 


0.6 To. 15 .04 .008 

T To.3^ 08 .061 


Total Capacitance 
Capacitance Difference! 
Vith Corrections from Precis! 
Total Capacitance 
Capacitance Difference! 


f 0.3t!.04t 0.31 

0.3 

1 0.6 1.08 ' 0.6 0.6 1 .08 



.04 


.08 


.002 

.004 


t 0.11 

I 0.2 


.01 tj 0.1 t 
.02 ^0.2 


0.2 .02 

STABILITY: Capacitance change per year not greater than 1 scale division 
RESIDUALS (typical values): 

Series Inductance, nh 
Series ReshtarKe, ohms ot 1 Me 


j 0 . 1 ^ .or ^001 .0002 

. 02 1.004 I 0.2 | .02~[. 002 *1.0004' 


Terminal Capacitances, pf: 


Capacitance at Zero Scale Setting, pf: 


1 0.1 oT .024 .06 10.10 

' .06 

0.10] 0.14 

0.17 

0.17^" 

0.17 

03 1 .008 1 .02 1 .03 

.02 

.03 

0.1 ‘ 




1 * 1 

1 high terminal to case 

min scale 

20 560 

>4“ 

“ 23 ^ 

max scolo 

20 

850 

98 

25 

low terminal to case 

min s 

max 

cale 

33 

600 

92 

93 

scale 

36 

920 

117 

115 

Tuo 135 

1451 35 


ITutel I'HiMii-ilHiuv Ik lb(> wlifii lii*- 

ni|in<’it<ir ik pliiiciaMl inlu a TTrs .VUiitnr. 


!ihs*i«lf«Tntrliy2wlK'iioni'^ttinirinMiiuh'iil a cnlihmNHl 

iHiitit. 




\rt Weight 

( \nU 

Wort! 

/Virr 1 

AtUhtmunl 
Price for 
Prcriniun 
^alihntiion f 

Poumh 

Kd 

1422.D 

Precision eopocitor 

11*4 

5.1 

KArii) 

$265.00 

$ 90.00 

1422.MD 

Precision eopocitor 

11 

5 

HAVKI. 

265.00 

90.00 

1422.ME 

Precision eopocitor 

1(1*2 

•I.H 

KA/.OK 

255.00 

110.00 

1422.N 

Precision eopocitor 

I0»4 

4.1) 

KKAOY 

250.00 

50.00 

1422-CB 

Precision eopocitor 

1(1*4 

4.1) 

KKHI > 

250.00 

55.00 

l422.ee 

Precision eopocitor 

12*2 

5.7 

KKrl'K 

280.00 

55.00 

1422.e0 

Precision eopocitor 

11 

5 

KKDAN 

280.00 

165.00 

fWhen ordering capacitor with precision colibrotion, odd P to the type number, and odd 

WORMY to 


copocitor code word. 
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IMPROVEMENTS IN THE 
VACUUM-TUBE BRIDGE 


The Tyi'k lr»(il Vaciuim-Tuin* Mrulgi* 
is us(mI primarily lV)r hiji;hly nccurato 
moasiiroiiKuils of tlie low-friMjiuMicy <ly- 
namii* r(K‘(ficit*iils of vacimni tiibos. It 
can also measure directly the short-cir¬ 
cuit. coiiihictaiM'e param(‘tc*rs and tin* 
hyl»rid parameters of transistors. 

Th(‘ 'rvi*K Ititd-H now supersedes the 
'1 'yim-: hit»l-A. d'liis latest model permits 
greater tU‘.\il)ility in the measurement 
of tW(Kscction tuhes, such ns triode- 
peutodes. 

d'hes<* can now he measured seipien- 
tially without the m*cessity of r(*con- 
nectiiui; the patch cords. While tin* 
dynamic coelhcients of one s<‘cl,ion are 
heiiij!; measuri'd, the u;rid, cathode, 
^ screon-^rid, ainl plate of the other 
s(‘ction may he ^round(*d, open, or 
connect<‘<l direc-tly to tln‘ir individual 
power supplies, ;is <h‘t(*rmined hy the 
selector switch settinji;. This last p<>si- 
tion permits measurement of static tithe 
characteristics willi no voltaj5(‘ drops 
hecause of hriilt^e transformers. A cen¬ 


tral switi'h position |)ermihs measure¬ 
ment of the static characteristics of both 
sections simultaneously. There is also 
provision for measuring' the <Ic voltage 
at the “plate” of the se<*tion whose 
dynamic coelHcient is h(*in^ measured. 
This feature is particularly u.seful in the 
measuremontof transistors or hit^h-plate- 
curreiit tuhes where the voltaj^t* drop 
across I he 34-ohm in imary of t hi* out put 
transfornn*r may In* sii^niticant. 

I'he ti*rminal arranj^ement for con¬ 
nect iiu; i>ower supplies now provides for 
two i^rid, two screen-^riil, anil two 
plate supiilies. Two pairs of t(‘rmiuals 
permit c*onne<'ting indixidual cathode 
resistors for the two tuhe sections. Panel 
plujj:s are provided for pandlelinv: heater 
leads wh(*n the tuhe is desij^n(*il for hoth 
I2.t»-and l».3-volt hi'ater operation. 

.V Xuvi.<tor socket is now sui)plic*d to 
permit testing this new line of tuh(*s. 

The price remains unchan^;ed at 
.SI UMl.dO. 


LOCAL EXHIBITS — SYRACUSE TO 
WASHINGTON, D. C. 


(’onvenient, compr(‘hensive, compe¬ 
tent, and concisi*. 'I'hese words descrihe 
the second annual I*]le<‘tronic Instrument 
Manufacturers Ivxhihit (IM.MK), co- 
spon.sori*il h^’ seven leadinjj; instrument 
manufacturers. If you are hetwiH*n 
Syracuse and Washintiton, you can reach 
an exhihit location easily. Many new 
instruments to solve your measurement 


prohlems will he demonstrated hy fac¬ 
tory en^int*ers. ^’ou can discuss your 
interests in unhurried iletail. 

The sponsors are (Jeneral Hadio C'om- 
pany. I.amhda Mlectronics Inc., \on- 
Linear Sysl<*ms Inc., Panoramii* Kli'c- 
tronics Inc., Sensitive Hesearch Inc., 
Tektronix Inc., and Trio Lahoratories 
Inc. 4'he scheduh* of exhihits is: 
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Syrarust*, Now York, Sheraton Inn, 
September 21, TlmrsLla^", r2:(K)~7:(K) 
P.M. 

Norwalk, C’onneetient, Norwalk 
Motor Inn, September 25, Monday, 
12:(K) - 7:(M) P.M. 

K<K)S(*velt Field, L. I., New ^’ork, 
Saj^amore Hoorn, September 27 and 28, 
Wednesday and Thurs<lay, 12:00-8:(K) 
P,M. 

(’edar (Inive, New .lerst»y. The 
Towers, ()et<»lM*r 2, Monday, 12:tK)- 
7:00 P.M. 

Philadelphia, Pennsylvania, Bellevue 
Stratford Hotel, Oetober 3 and 4, Tues¬ 


day and W(Hlnesday, 12:(K)-8:(K) P.M. 

WatehuiiK, New Jersey, Wallj^’s, Oe- 
toberll, Monday, 12:(K)-7.(K) P.M. 

WashiniJton, I). (\, Marriott Motel, 
Oetober 11, W(Mhu‘sday, 2:00 -0:(K) PJVI. 

(Jeneral Hadi(» will be operating its 
newest fre(|ueney instruments: the Tyi*k 
1130 sLTies of digital counting instru¬ 
ments, the Tyi»k 1142-A Fre(|ueney 
Meter and F-M Discriminator, and the 
Tyck 1120-A FnMjuency Standard. 
Among other new instruments, set* the 
Typk 1232-A TuiuhI .Amplifier and Null 
I)et(‘ctor, the Tyi»k 1553-.A Vibration 
Meter, and the Type 1204-A Modulating 
Power Supply. 


BARGAIN SALE 

TYPE 650-PI OSCILLATOR-AMPLIFIER 


Experimenter readers who are still 
using Type 050-.\ Impedance Bridge 
(which has now been n'placiHl by the 
^Fype 1050-A) may be intere.sted in 
ac(|uiring a Type 050-Pl Oscillator- 
Amplifier which converts the bridge to 
an ac-operated instrument, provides a 


ItKK) cycle generator and a dc supply for 
resi.stance mea.surements, and includes 
an amplifier tuiu^d to l(KK) cycles for the 
deteet(»r circuit. This instniment, orig- ^ 
inally pricetl at ?155, is now available 
at $87.50, while they last. 


TYPE 1262-A POWER SUPPLY 


This power supply is an ac [>ower 
pack, which converts the discontimuHl 
Type 1551-A Sound-Ix*vel Meter to ae 
operation. Originally priced at $70 for 
the 115 volt model and $85 for the 230 
volt nuHhJ, it is now available to those 


interested at the reduced pri(*e of $25. 
For 1 15 volt supply order Type 1202-.A; 
for 230 volt supply order Type 1202- 
A(218. Both models operate from power 
line fre^iueucies of 50-00 cps. 


General Radio Company 
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